Unless otherwise noted, all compounds were purified by flash chromatography on silica gel 60, 0.04-0.063 mm, and TLC (Sorbent Technologies). Visualization of spots was effected with UV light. High-resolution electrospray ionization mass spectrometry (ESI-MS) was recorded on a Q-Tof Ultima Global mass spectrometer (Micromass) equipped with a Z-spray source.
Electrospray ionization was achieved in the positive mode by 3 kV on the needle. For selfassembly studies, 5 mM solutions of monomer in acetonitrile with 0.5 equivalents of the corresponding metal cation, at room temperature, were directly and continuously infused at a flow rate of 5 µL/min with a syringe pump. The source block temperature was maintained at 60 °C and the desolvation gas was heated to 80 °C. Argon was used as the collision gas and the 
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Synthesis and characterization
General procedure for the Claisen-Schmidt condensation for preparation of 8-chalcone-2'-deoxyguanosine derivatives Aqueous NaOH (30%) (0.6 mL, 4.5 mmol) and 8-(m-acetylphenyl)-20-deoxyguanosine (100 mg, 0.26 mmol) were placed in an amber vial and stirred in 3 mL MeOH for 2 min until completely soluble. The corresponding aldehyde (0.65 mmol) was added and reaction was monitored with TLC (20% methanol: 80% dichloromethane) until full conversion was observed.
Reaction mixture was diluted with ca. 5 mL water and neutralized with HCl (10%) until pH ~7. Product was filtered and re-suspended in ether to remove excess aldehyde. Product was decanted and dried in vacuo to give product as a solid.
General method for esterification and purification of derivatives 1 and 2 Precursor compounds 1a or 2a (0.260 mmol), were pre-dried by suspension in acetonitrile and solvent evaporation (3x), and finally suspended in anhydrous acetonitrile. To this suspension, TEA (0.571 mmol), ascetic anhydride (0.571 mmol) and DMAP (0.026 mmol) were added. The reaction mixture was left stirring overnight. TLC (CH 2 Cl 2 :MeOH) showed complete conversion of starting material. The reaction mixture was quenched by adding excess of MeOH followed by solvent evaporation. The resulting solid material was dissolved in EtOAc and washed with 10% NaHCO 3 (2 x 15 ml) and brine (1 x 15 ml). The organic phase was separated, dried over MgSO 4 and evaporated into silica gel. Dry loading of the silica column followed by flash chromatography (CH 2 Cl 2 /MeOH; 95:5) affording the target compounds. 13 C NMR (101 MHz, DMSO) δ 188. 42, 156.71, 153.20, 152.08, 149.75, 146.30, 146.24, 144.45, 138.22, 133.22, 130.93, 130.57, 129.81, 129.15, 128.90, 127.47, 125.34, 124.43, 120.62, 119.08, 117.25, 87.95, 84.60, 71.16, 62.08, 36.61 Hz, 2H), 6.53 (s, 2H), 6.14 (t, J = 7.0 Hz, 1H), 5.42 (dt, J = 7.1, 3.5 Hz, 1H), 4.44 (dd, J = 11.5, 4.6 Hz, 1H), 4.25 (dd, J = 11.5, 7.3 Hz, 1H), 4.19 -4.13 (m, 1H), 3.59 -3.41 (m, 1H), 2.39 (ddd, J = 14.0, 7.3, 3.5 Hz, 1H), 1.98 (s, 3H), 1.97 (s, 3H).
13 C NMR (101 MHz, DMSOd 6 ): δ 188. 49, 170.14, 169.98, 156.65, 153.17, 151.99, 149.76, 146.22, 146.17, 144.42, 138.27, 133.06, 130.58, 130.48, 129.81, 129.28, 129.14, 128.94, 127.45, 125.35, 124.44, 120.58, 119.17, 117.17, 84.78, 81.79, 74.82, 63.73, 39.94, 33.87, 20.57 13 C NMR (101 MHz, DMSOd 6 ): δ 188. 19, 156.84, 153.23, 152.15, 146.58, 139.05, 138.80, 138.08, 136.91, 132.91, 130.83, 129.23, 129.08, 128.59, 125.73, 122.93, 121.66, 120.48, 117.33, 114.99, 111.85, 110.97, 88.07, 84.80, 71.32, 62.18, 36.66, 33.14 170.15, 170.00, 156.71, 153.19, 151.98, 146.32, 139.00, 138.82, 138.04, 136.98, 132.71, 130.50, 129.23, 129.01, 128.54, 125.60, 122.84, 121.48, 120.44, 117.19, 114.99, 111.81, 110.92, 84.81, 81.85, 74.87, 63.72, 33.96, 33.08, 20.69 A neutral density filter was used when measuring fluorescence intensity of the standard to match its intensity with that of the samples. 1 This allowed measuring the standard (perylene) under the same conditions (slit sizes, PMT voltage) for the sample and the standard. The filter absorbance was measured and the intensity determined for the standard was corrected using the following equation:
Where I r is the real emission intensity, I f is the integrated emission intensity measured using the filter and T is the transmittance of the filter. The values obtained for I r were used to produce the graphs for perylene shown in Figures S16 and S17.
Emission spectra of the solutions showing absorbance with less than 0.1 (to avoid inner filter effects), at the excitation wavelength for 1 (420 nm) and 2 (390 nm), in acetonitrile (η = 1.3441) were recorded. Perylene 2 , Φ= 0.92 in ethanol (η ST = 1.361) was used as the standard and measurements for the standard were taken at both 390 nm and 420 nm. Plots of the integrated fluorescence intensity as a function of the absorbance were done, the straight-line intercept was set to 0 and the slope (Figures S15 and S16) was used to determine the relative fluorescence quantum yield using the following equation: 1 H NMR (400 MHz, CD 3 CN, 0.5 equiv KSCN) for 1 16 (5 mM in 1). Labels in magenta for the outer tetrads and in blue for the inner tetrads. Signals assigned based on integrations, 2D NOESY spectrum, proton coupling and our own experience. The 6-9 ppm region of the spectrum allows different interpretations.
Figure S20.
1 H NMR (400 MHz, CD 3 CN, 298 K) titration of 2 (5 mM) with increasing amounts of KSCN. (1) no KSCN, loosely bound aggregates (LBA), ~6% octamer; (2) 0.63 mM KSCN, 91% octamer; (3) 1.25 mM KSCN, 36% octamer, 53% hexadecamer; (4) 1.7 mM KSCN, 26% octamer, 74% hexadecamer; and 5) 5.0 mM KSCN, 96% hexadecamer. S18 Figure S21 . Full 2D NOESY spectrum (400 MHz, CD 3 CN, 0.5 equiv KSCN) for 2 16 (5 mM in 2). Labels in magenta for the outer tetrads and in blue for the inner tetrads.
Figure S22.
1 H NMR (400 MHz, CD 3 CN, 0.5 equiv KSCN) for 2 16 (5 mM in 2). Labels in magenta for the outer tetrads and in blue for the inner tetrads. Signals assigned based on integrations, 2D NOESY spectrum, proton coupling and our own experience. The 6-9 ppm region of the spectrum allows different interpretations. . Excitation spectra of 1 (em. wavelength 620 nm, em/ex slit 5, 600V, CH 3 CN, 5 mM) with increasing amounts of KSCN. At these concentrations (5mM), the derivatives tend to aggregate, resulting in a spectrum which is slightly different from the absorption spectrum measured at 2.2 µM shown in Figure S12 . Figure S28 . Excitation spectra of 2 (em. wavelength 520 nm, em/ex slit 5, 600V, CH 3 CN, 5 mM) with increasing amounts of KSCN. At this concentration (5mM), the derivatives tend to aggregate, resulting in a spectrum which is slightly different from the absorption spectrum measured at 6.4 µM shown in Figure S13 .
